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Back of the good service which your Bell 
Telephone Company gives you is the 
equipment you use. This is Western Elec- 
tric’s responsibility, as it has been for 
nearly sixty years. 


It is a many-sided activity which calls 
for experience in management, extensive 
resources in manufacturing, purchasing 
and distributing, a large staff of engineers 





Your voice... with CARE 


When you send your 
voice by telephone, it 
arrives in perfect shape 


“T'S TOM 
i KNOW 
THAT VOICE 


and technicians and thousands of skilled 
men and women trained in the making 
of no less than 43,000 items of telephone 
apparatus. 


Thus Western Electric helps your tele- 
phone company to handle ‘‘Your Voice 
with Care’’ and to provide a service 
which is the best and most economical 
in the world. 
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AMERICA’S NEW 


MERCHANT MARINE 


MARITIME COMMISSION LAUNCHES BETTER SHIP DRIVE 


By REAR ADMIRAL EMORY S. LAND, U.S.N. (Retired) 


CHAIRMAN, UNITED STATES MARITIME COMMISSION 


TURING the past year, United States shipyards have 

had their greatest boom in merchant shipbuilding 
since the latter years of the last World War. Their 
activity this time, however, was not brought about by 
this nation being involved in an international dispute, 
but by a peace time shipbuilding program based upon 
a need for merchant ships to replace those reaching 
their 20-year age limit. Ocean-going merchant ships 
are now sliding down the ways almost at the rate of one 
per week. By actual test. they have proven to be among 
the finest ships in the world. 

The Maritime Commission has sponsored a 500- 
ship program covering normal replacement require- 
ments for a ten-year period, beginning with January 1, 
1938. Up to the middle of April, 44 of its new ships had 
been launched and 31 were in active service. Three 
more of those launched will be ready for their maiden 
voyage by the end of the month. 

How superior these new ships are to the old ones 
they replace is best illustrated in the following examples: 

The Commission-designed Challenge (one of the 
new C-2 cargo ships of the American Pioneer Line) 
sailed from New York, November 6, 1939, for the Far 
East, stopping at Port Said, Port Sudan, Karachi. 
Bombay, Colombo, and returned to New York at 10:30 
a.m., February 25. The twenty-year-old Crown City, 
of the same line, had sailed October 11 (twenty-six 
days before the Challenge), going by the same route, and 
arrived back at New York only one hour and eight 
minutes ahead of the Challenge. Both ships carried 
capacity cargoes. 

The American Export Lines’ S.S. Exporter broke all 
records for merchant ships coming up ecaneie Bay 
from Virginia Capes to Baltimore. It covered the 144- 
mile run in seven hours and thirty-two minutes at an 
average speed of 19.99 knots. Captain Edward Sennott 
said he was not pushing his ship since the propeller was 
only turning 96 revolutions per minute compared with 
a full speed of 106 revolutions per minute. The record 
had been previously held, since November 1934, by the 
Japanese motorship Hokur Maru, which made the run 
in eight and a half hours or fifty-eight minutes slower. 
The usual time for merchant ships to make this run is 
from twenty to twenty-four hours. 

By itself, speed does not necessarily prove the 
economical operation of a ship. But speed plus a low 
unit of fuel consumption does. And for an example, I 
am going to take the same ship, the Challenge. In her 
shake-down cruise before being accepted by the Com- 
mission from the shipbuilder, this steam propelled 
vessel established what is believed to be a new world 
record for fuel consumption. Comparing her perform- 
ance with that of a ship constructed during or immedi- 
ately after the last war, the Challenge, with fifty per cent 
more speed, consumes fuel at less than half the rate of 
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the old ship. The old Hog Island type of vessel made 
10,600 ton miles per al of fuel at 101% knots, while 
our new C-2 ships make 15,450 ton miles per barrel of 
fuel at 154% knots. The C-2 ship has 34 per cent higher 
efficiency in ton miles and yet she is 47.6 per cent faster. 

In money terms, this means an average antriual 
saving of about $35,000 per ship per year. Over a period 
of twenty years, the economic life of a ship, this means 
a saving of between 35 and 40 per cent of the entire 
construction cost of the vessel. 

The Commission, since the inception of its replace- 
ment program early in 1938, has ordered 146 new ships, 
of which 128 are cargo and cargo-passenger vessels and 
18 are tankers. One additional ship, the passenger liner 
America, was ordered in the fall of 1937 and delivery is 
expected in the latter part of June. It is the largest 
merchant ship ever built in the United States. 

There are nine distinct types of ships now under 
construction for the Commission. A tenth has been 
designed and bids will be received on it very soon. In 
addition to the passenger liner America of the United 
States Lines, these types are: 

The C-l cargo vessel, a small 14-knot freighter 
designed to fit the minimum requirement on American 
trade routes of the world — 38 have been ordered; the 
C-2 cargo vessel of 154 knots speed, a medium-size 
ship designed for general service in a wide variety of 
ocean trades — 40 have been ordered; the C-3 cargo 





The new S. S. **America”’ 


United States Lines 


vessel, somewhat larger and one knot faster than the 
C-2 type, designed to serve trade routes requiring rapid 
carriage of goods — 22 have been ordered; C-3 passen- 
ger-cargo vessel outfitted to carry from 69 to 100 
passengers and of the same speed as the C-3 cargo 
vessel— 11 have been ordered; National Defense 
Tankers, twin screw, built for a speed of 18 knots — 
12 have been ordered, some of which are already ‘in 
operation and, as far as is known, are the fastest ships 
of this type in the world; six single screw, 164-knot 
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The new tanker, U.S.S. ‘*Cimarron,’ 
United States Navy. 


national defense tankers have also been ordered; Seas 
Shipping Company cargo vessels, Mississippi Shipping 
Company cargo-passenger vessels and American Export 
Lines cargo vessels —each of these type ships was 
designed for the respective companies and 17 have been 
ordered. The tenth type ship, on which bids will be 
received shortly, is a trans-Pacific passenger liner of 
about 35,500 displacement tons with a speed of about 
24 knots and designed with offset smoke stacks so that 
it may be converted rapidly into an airplane carrier in 
case of a national emergency. 

All of these ships are designed for a maximum of 
safety against fire, collision, and other possible marine 
casualties. They set a new high standard as the safest 
ships in the world. No compromise was allowed by the 
Commission where the protection of life and property 
was involved. 

With the many complications that grew out of the 
Neutrality Act last fall, the Commission was presented 
with a new problem of readjusting European services 
and finding new employment for approximately 86 ships 
that were directly affected by the Act. The picture at 
first was indeed a gloomy one. 

Today, however, all of these ships have either found 
employment on other trade routes or else have been sold 
to foreign nations at prices higher than they would have 
brought within the next few years for scrap. It is only 
fair to point out that in no case was a ship sold where 
its age was less than 17 years and in most cases they 
were over 20. Before granting the permission for sale 
of any of these ships, the Commission thoroughly 
canvassed the situation and concluded that the national 
interest was in no way jeopardized or impaired, while 
the disposition of this obsolete or nearly obsolete 
tonnage actually aided the replacement program by 
either providing or increasing the financial reserves of 
ship operators fot purchasing new tonnage, or eased the 
threat of a possible glut of the ship scrap market in the 
near future. In many instances, the granting of per- 
mission to the operator to sell depended upon the ear- 
marking of the proceeds from the sale to be used towards 
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the purchase of new tonnage. 

ve in mind that even now the Commission has 
a reserve fleet of 116 ships that could be reconditioned 
and put into active service to meet an emergency, it 
was considered unnecessary to increase this fleet by 
additional ships taken off the trade routes affected by 
the Neutrality Act. 

One other phase of the Commission’s replacement 
program is the beneficial effect it is having upon employ- 
ment in many of the shipyards of the nation, as well as 
the hundreds of industries involved in fabricating the 
numerous materials and items that go into the con- 
struction of a ship. During the past year it has been 
possible to award construction contracts over a much 
wider geographical area. As the program stands today, 
shipyards in twelve States are sharing the work of 
building the new merchant fleet. 

There is an importance to be attached to this fact 
beyond the purely commercial aspects and advantages 
accruing thereby to large numbers of workers and 
producers of material, as well as the builders them- 
selves. It is advantageous to our national defense to 
have going shipyards constructing major vessels on the 
three coasts of the country. On the east coast the yards 
working on our program are located along the seaboard 
from Massachusetts to Virginia. Shipyards on the Gulf 
are in Florida, Mississippi and Texas. On the west 
coast, shipbuilding workers are busy from Seattle to 
Los Angeles. 

To these points where construction is centered, the 
builders draw the materials going into the ships from 
virtually every State in the Union. Skilled artisans are 
assembled at these shipyards, more are being trained, 
and within a short time an industry, a large part of 
which was threatened with virtual extinction to the 
detriment of commerce and the national defense as 
well, has been revived and, in addition, new life is felt 
in many an allied industry. 

From figures compiled from builders’ records, it 
appears that from 6 1, 1939, to June 30, 1940, the 
shipyards will have employed on this program a total 
of 31,973 men at an average of about $30 
per week. By June 30, 1941, this number 
is expected to reach 44,380 men. 

This can most easily be seen in esti- 
mates involving a single ship. For the 
America, figured on her base cost of 
$15,750,000, approximately $5,400,000 
goes to shiaaiol civer: A similar amount, 
it is estimated, goes to labor in the fabri- 
cation of materials used in her construc- 
tion. Approximately 1,200 men will have 
worked 130 weeks on her construction, 
approximately 275 business organiza- 
tions have received orders for materials 
and supplies going into her, and freight 
paid for material shipped to the yard for 
use on this vessel will have amounted to 
approximately $725,000. The construction 
of a ship is by no means a local enterprise. 
The material benefits to be derived from 
such activities are spread over the widest 
possible geographical area. 
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WIND AND WATER 


NAUTICAL ASSOCIATION IS 
MOST POPULAR INSTITUTE ACTIVITY 


IND, water, sailors, and boats are the theme of 

the largest undergraduate activity of the Mass- 
achusetts Institute of Technology. The M. I. T. 
Nautical Association, which was organized in its 
present form in 1936, is by far the most universal of all 
the recreational facilities provided by the Institute. 
The popularity of sailing and its instantaneous rise to 
prominence may be attributed both to the universal 
appeal of the sport and the excellent equipment avail- 
able at the sailing pavilion. 

An inspection of old records shows that an organiza- 
tion at Tech to foster sailing is by no means new or 
unique. As early as 1894 an association was in existence 
at the Institute which held an annual cruise between 
various harbors on the Atlantic coast. Active faculty 
support for the movement led to the establishment of 
the present Nautical Association in the spring of 1936. 
Funds for the project were solicited from outstanding 
yachtsmen of the country, who gave generously to a 
cause which promised to advance intercollegiate sailing 
to a great degree. The money thus secured was used to 
procure the finest sailing equipment possessed by any 
college in the country. 

The M. I. T. sailing pavilion on the Charles River 
Basin beside Memorial Drive contains bays to house 
about forty-eight dinghies. Thirty-eight one-design 
“Tech dinghies” are available at all times for use by 
qualified sailors. The lines for this boat were worked 
out by Professor George Owen of the Naval Architecture 
Department, and construction was done by the famous 
Herreshorff Boat Works. The “dinks,” which have 
the best in gear and fittings, cost $250 apiece. 

To take charge of the new equipment and to direct 
all sailing activities at the Institute, Walter C. Wood, 
a well-known yachtsman, was appointed Sailing 
Master. Under his direction the Nautical Association 
was formed, and its many activities are carried on. One 
important task of the management has been to keep 
the boats and other equipment in good condition. Even 
the ordinary wear and tear on sailboats which are 
almost constantly in use can result in speedy deterio- 
ration. By means of constant care, however, the din- 
| ae have been kept in as good condition as when new. 

trict regulation and instruction as regards handling 
the boats has reduced damage to a minimum. A carpen- 
ter is employed to repair the more serious accidents 
which may occur in racing. 

Sailors of the Nautical Association are by no means 
limited to those individuals who know how to sail 
before entering the Institute. A Shore School is con- 
ducted three times a year for anyone who wishes to 
learn the fundamentals of the sport. This instruction, 
which is unique among colleges in this country, is being 
attended by more prospective mariners each year. In 
order to rank the Association members by sailing 
ability a series of qualification tests for various rankings 
has been worked out. Ratings of crew, helmsman, and 
racing skipper are awarded to those who satisfactorily 
pass the tests. Those who wish to progress further in 
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the management of the organization may apply for a 
position of coxswain. The coxswains are eligible for 
election to the Bosun’s Club as soon as they do a certain 
amount of work and pass an advanced examination in 
seamanship. 

The membership in the Nautical Association quickly 
skyrocketed from seventy-odd undergraduates in the 
beginning to almost 600 members this year, including 
faculty, undergraduates, and graduate students. Dues 
of three dollars a year are not exorbitant for the unlim- 
ited recreational opportunities which are provided. 

Since the true criterion of any activity is the time 
spent at it, a few figures on sailing hours will not be out 
of place. The number of man-hours of sailing has 
sky rocketed from 6,989 in 1936 to 13,578 in the period 
from July to December. A grand total since the found- 
ing in 1936 exceeds 48,000 man-hours. Statistics of 
sailing hours put in by men of the various rankings show 
that interest increased with acquaintance. The regular 
duties of boatswains and coxswains around the pavilion 
and during the Shore School do not seem to decrease 
their enthusiasm for an hour or two of relaxation with 
the wind and water. 

No mention has been made of the racing program 
sponsored by the Nautical Association. Although this 
branch of the activity receives more publicity than 
any other, it actually is but a small part of the entire 
nautical program. Racing is of two kinds: Intercolle- 
giate and that restricted to men in the School. Of the 
two, intracollegiate racing in the various series is the 
more frequent. Each fall three separate divisions com- 
pete for trophies given by the Association. Each 
Saturday and Sunday afternoon during the season the 
sailors are found on the river trying to complete the 
course ahead of competitors. A coxswain, with the 
unique system of signals at his disposal, judges each 
race, using a unique automatic starting signal having 
lights and horn warnings. Directly following the after- 
noon’s sailing, a Race Committee rules on all protests. 

No survey of the Nautical Association’s activities 
would be complete without a discussion of the inter- 
collegiate racing in which Tech sailing teams have so 
distinguished themselves. Racing between colleges in 
the East has been going on since 1928, when Yale 

(Continued on page 247) 


The Sailing Pavilion from the air 
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YACHT DESIGN 


REGULATIONS LIMIT THE SIZE OF MODERN BOATS 


By GEORGE OWEN 


PROFESSOR OF NAVAL ARCHITECTURE 


OW big is a boat: ? This question is a reminder of the 
time honored “how big is a piece of cheese?” and 
about as instructive. The question of a boat’s size and 
how to compare it with other boats, probably became 
acute long before the dawn of history, when the first 
primitive " gailorasen navigated their crude rafts and 
dug-out canoes in quest a trade. In all of man’s 
endeavors and creations, units of measurement and 
methods of comparison have gone hand in hand with 
such creations and developments. Again, “how big is 
a piece of cheese?” or “how big is a man?” With either 
the cheese or the man the problem becomes either of 
bulk, of weight, or of accomplishment. So with the 
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*““Rainbow,”’ Successful defender of America’s Cup in 1934. 
An extreme example of the ‘Universal’ or ‘*Displacement 


Rule.’’ 


boat; if engaged in commercial trade, for centuries past, 
and including the present, the yardstick of measure- 
ment has been the “ton” or registered ton of today, the 
world over. This “ton” was “originally a measure of 
space and at the same time of weight, and even now is 
applied in three ways: as a unit of space (100 cu. ft.) 
in the tonnage rules of most merchant marines; as a 
unit of weight for the displacement of boats; and as a 
unit of speed in the shape of formulae for yacht measure- 
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ment in use in England between 1854 and 1890. 
Although the yac ht, the boat used exclusively for 
pleasure purposes, is recorded as originating in E ngland 
in 1660, yet no demand for equalization of size appeared 
before 1815. It was shortly after this date, because all 
yachts were then documented and measured for cus- 
tom’s ; tonnage taxation, that this unit was taken as the 
basis for racing classification and time allowance. 

At this place it should be observed that the ways 
and means of a measurement, with one exception 
(the “Universal” “Displacement” Rule of 1903 in 
the United a pica to have been handled almost 
exclusively, not by technically qualified marine archi- 
tects, but by financially interested owners, committee 
men and rule o’ thumb builders, the inevitable result 
being unscientific and crude measurement rules subject 
to continual tinkering and changing. 

In the early days of speed rivalry between yachts, 
differences in size were crudely equalized by a system 
of time allowance expressed in seconds per mile based 
upon custom house tonnage measurement. Prior to 
1720 the method used by "Great Britain for custom 
house tonnage measurement was to multiply the 
length (L) by breadth (B) by the internal depth of hold 
(D) and divide their product by 94, i.e.: tonnage = 
(L) xX (B) X(D)/94. As it was difficult to measure D 
brs a full cargo aboard, and as the type of boat in use 
then was proportioned with D = 4B, this formula was 
changed to read tonnage = (LL) X(B) X(14B)/94. This 
method of measurement sufficed until 1845 when in the 
United States the New York Yacht Club changed to 
a measurement rule reading: ““Time shall be given for 
tonnage” and “the measurement for tonnage shall be 
ascertained by the actual displacement.” This method 
was a very great step in advance, but at once struck a 
snag owing to the difficulty, if not impossibility of 
obtaining displac ement by methods then in existence. 
Therefore, although it is recorded that actual weights 
of a few yachts were obtained, yet in 1846 this rule was 
changed to read ‘“‘by custom house measurement 
instead of displacement. ” It should be noted that 
“tons” by displacement were by weight, yet the custom 
house “tons” were of space acaenieell in cubic feet. 

In 1854 in Great Britain the old formula (L) « (B) 

(144B)/94 was changed to the so-called ‘Thames 
Measurement” or “Tonnage eps of 


(L—3/5 B)X(B)X (14 B) 


Tonnage = — mS 





We can note the vicious continued penalty or tax on 
beam (B), the peculiar excuse being that as beam was 
a stabilizing, hence sail carrying factor, and as such 
contributed to speed, therefore should be taxed. 

In the United States in 1856, the relatively few 
yachts were classed by a sail area measurement. In 
1859 the measurement rules were changed to length 
multiplied by breadth (LB) with shifting ballast ‘by 
deadweight permitted. It is interesting to note that no 
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advantage was taken of above-mentioned sail area 
classification during the brief existence of the same, and 
that the penalty on the “B” dimension, because of the 
use of shifting ballast, did not discourage the building 
of unduly wide and shallow draft types of yachts. 

In 1870 the New York Yacht Club adopted the 
vicious so-called ‘“‘cubical contents rule’— a measure- 
ment of bulk instead of surface. The whole bulk or 
cubic of the hull, from the rabbet of the keel to a 
horizontal plane drawn tangent to the lowest point of 
the sheer, was computed by the measurement of sections 
to the outside of the planking at three stations along 
the length of the load water line, the result being a 
figure between tonnage on the one hand and displace- 
ment on the other. Naturally, the immediate result of 
this “cubical contents rule” was a type of yacht of low 
freeboard and light draft with its attendant large 
centerboard. In order to carry the over large, untaxed 
sail area, wide beam was necessitated for stability. The 
whole result was a wide, shallow, capsizable type of 
yacht. Notorious examples were the numerous cat- 
boats and small sloops of southern New England with 
many fatal capsizes and sinkings, such as the catboat 
Wanderer and sloop Mystery during the early 80’s and 
the large schooner yacht Mohawk in 1876 and schooner 
yacht Grayling in 1883. As a result of these tragic acci- 
dents, in 1883 the so-called “Seawanhaka Rule” was 
adopted for yacht measurement by most of the yacht 
clubs of the United States. 

This rule was expressed by the following formula: 
L.W.L. + VS.4. 

2 
At this same time the New York Yacht Club adopted 


a similar rule reading as follows: 
(L.W.L.) (2)+VS.4. 
3 


Under this rule, with time allowance, the America’s 
Cup matches of 1885 (Puritan and Genesta); of 1886 
f° mee and Galatea); and 1887 (Volunteer and 
Thistle) were sailed. However, in 1890 the New York 
Yacht Club also adopted the Seawanhaka Rule. Under 
this rule, with time allowance, the America’s Cu 
matches of 1893 (Vigilant and Valkyrie II); of 1895 
(Defender and Valkyrie III); of 1899 (Columbia and 
Shamrock I); of 1901 (Columbia and Shamrock II); 
and of 1903 (Reliance and Shamrock IV) were sailed. 

During this period of measurement rule changes in 
the United States, the yachtsmen of Great Britain were 
becoming more and more dissatisfied with their tonnage 
rule, 


Corrected length = 


Corrected length= 


Seaneesn L—(3/5 NE (1/2B) 
adopted in 1854 so that in 1881 they adopted the so- 
called “1730 rule,” i.e. 


. _ B(L.W.L.+B)? 
onnage =———739- 





Note the continued heavy tax or penalty on “Beam” 
resulting in the narrow or deep type of British “cutter” 
dependent for stability upon her deep draft and low 
center of gravity — uncapsizable it is true, but very 
wet and uncomfortable and of limited “‘usable” space 
in proportion to the money invested. The peculiar 
divisor which gave the name of “1730” to this rule had 
no more scientific value than to bring the new measure- 
ment of a yacht as close as possible to the “tons” of the 
former tonnage rule it replaced — a supposed sort of 
protection or appeasement of vested interests without 
which it is difficult to make a radical change in any 
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*Sachem.”’ Champion schooner yacht of 1887, 1888. 
Designed under the New York Yacht Club rule of 1883 





**Reliance.”’ Defender of America’s Cup in 1903. A yacht 
engineering masterpiece. An extreme example of the 
**Seawanhaka Rule”’ 





***Moose.”’ An example of the “30 square meter.” ‘Sail 
Area Rule”’ 
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measurement rule. Under this rule the celebrated five 
and six beam “cutters” Madge, Genesta and Galatea 
were built. 

As a result of increasing dissatisfaction over the 
operation of the ‘1730 rule,” in 1886 the British adopted 
a formula taxing sail area and length, the result being 
termed “rating” and expressed as 


(L.W.L.) (S.A.) 
6000 


The immediate result of this measurement formula was 
to bring about a substantial increase in the beam of 
British yachts. Again, the divisor “6000” being such 
as to bring the “Rating” in step with the former “‘ton- 
nage” measurement. Under this rule, the beautiful 
but unsuccessful America’s Cup challengers Thistle, 
Valkyrie II, and Valkyrie III, the splendid big cutters 
Calluna, Satanita, Ailsa, and the celebrated Brittania 
were built. 

In 1895 the measurement rule tinkerers were again 
busy and this time were joined by yachting interests in 
France, Germany, Denmark, and Scandinavia. The 
result was the first so-called “Internationa! Girth Rule.” 
expressed by the formula 


L+B+346+14VS.4. 
2 





Rating = 


Rating = in which 
L = load waterline 
B = extreme breadth 
G = skin girth, gunwale to gunwale at section 55 
per cent aft of intersection of stem with flota- 
tion line 
S.A. = sail area 


It was supposed this formula would encourage the 
building of able boats of substantial displacement and 
moderate sail spread, but the result was quite the 
reverse. As B was again taxed, a premium was placed 
on narrow beam. The method of measuring C, taxed 
draft and freeboard — both needed for stability and 
buoyancy, and sail area was insufficiently taxed by 
being halved in the formula. The result was a dangerous 
and useless type of boat as exemplified by Invader, 
the Canada’s Cup winner of 1901. 


““Cruiser.”” Anything but that. A sandbagger (shifting 
ballast) of the sixties. A result of the “L x B Rule” 








About 1900 in the United States, those most inter- 
ested in the future welfare of yachting, observing the 
trends and bad types of yachts encouraged by measure- 
ment rules then in use, began agitation in the direction 
of measuring the factors most important in affecting 
the speed and resistance of the yacht. As a result, in 
1903 the New York Yacht Club, soon followed by most 
of the Atlantic coast yacht clubs, adopted the so-called 
“Universal” or “Displacement Rule” expressed by 
(L) (VS.A.) 
(5.5)(¥ D) 
L = “quarter beam length” in feet, i.e. the length 
between intersections fore and aft of B/4 buttocks from 
centerline plane and B/10 waterline plane above L.W.L. 
in which B is the greatest seauiiae beam on the 
flotation waterline Tae, This corresponded to meas- 
uring the sailing length of the moderately sharp ended 
yacht when inclined at an angle of about 26 degrees. 
D = displacement in cubic feet. 

The adoption of this formula was the first and by far 
the sanest step ever taken for the encouragement of the 
safest and best type of yacht. It was the first true or 
exact formula and placed the speed factors, length, and 
sail area as multipliers in the numerator, and the 
resistance factor — displacement — in the denominator 
— where they belong. The coefficient — 5.5 — was 
used merely to express the final rating in numerals 
approximating to the L.W.L. length. A few “‘limits and 
penalties” were adopted for use with above formula to 
protect the rule against freak abuses. 

This “displacement rule” at once brought about 
the design and building of a splendid type of yacht — 
a yacht combining the limit racer with the safe and 
comfortable cruiser — the ideal type since the beginning 
of yachting. 

At an Atlantic Coast Conference in 1908, this dis- 
placement rule formula was improved in form and the 
“limits and penalties,” profiting by the five years of 
experience, were improved and clarified. The formula 
was then slightly changed to read as follows: 


(L.W.L.) (VS.A.) (0.18) 


Measurement = in which 





Measurement = aie 
VD 
where L.W.L. = load waterline length in feet 


S.A. = sail area in square feet 
D = displacement in cubic feet 

Under this rule, using time allowance, the America’s 
Cup match of 1914 (postponed to and sailed in 1920 
between Resolute and Shamrock IV was sailed). Also 
the America’s Cup matches of 1930 (Enterprise and 
Shamrock V); of 1934 (Rainbow and Endeavor); and 
1937 (Ranger and Endeavor II) were sailed, with the 
last three matches without time allowance. 

Under this displacement rule, since its adoption in 
1903, hundreds of the best and ablest yachts the 
yachting world has ever known have been built and 
sailed. These yachts are varied in size from 17 feet 
measurement of about 20 feet L.W.L. and 2% tons 
displacement, to 140 feet measurement of about 150 
feet L.W.L. and about 700 tons displacement. 

In 1906 the British and continental International 
Girth Rule formula was again changed to read: 


L+B+% G4+3d+1/3VS.A.—F 
oD 


a 








Rating = 


where L=L.W.L. plus difference of girth at bow ending 
of L.W.L. and twice freeboard at that place 
and 1/5 difference between girth at stern W.L. 
and twice freeboard at that place. 
(Continued on page 248) 
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Marine Engineering and Shipping Review 


DIESELS VIE WITH GEARED TURBINES 
IN THE NEW AMERICAN MERCHANT MARINE 


By M. SPAULDING TOON ’40 


N any review of recent developments in ship propul- 
sion and in technical literature generally, the progress 
in design of Diesel engines looms more largely than that 
of steam machinery: however, it must not be supposed 
that one lags behind the other. Progress in the design 
of any type of marine machinery is one of steady evolu- 
tion, so that only rarely does anything spectacular 
emerge. The problems that confront the steam engi- 
neer are no less formidable than those of his colleague 
in the oil-engine field. In fact, as the steam turbine is 
still the prime mover in the large fast passenger liners, 
it follows that the design of this type of ship ropulsion 
calls for a very high proportion of the best sa a 
and experience in the engineering profession. 

A glance back over the past oh ve months manifests 
steam machinery to have made a considerable advance. 
A combination of geared turbines and water-tube 
boilers is becoming more general for small ships while 
fuel consumptions, weights, and space requirements 
have all been reduced to figures which would have been 
regarded as impossible a few years ago. 

Indicative of this advancement is the American 
cargo ship Red Jacket for which a remarkably low fuel 
consumption has been attained, the Finnish passenger 
steamer Bore II fitted with forced circulation boilers, 
and the Dutch passenger-cargo vessel Batavier III in 
which an entirely new type of steam engine has been 
installed. 

A world record for fuel consumptions of .545 pound 
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oil/shp/hr has been achieved by the Red Jacket, the 
second steamship of the so-called C-2 type to be com- 
pleted under the present building program of the Mari- 
time Commission. The Red Jacket s propelling machin- 
ery consists of one set of two-casing, General Electric, 
double reduction geared turbines developing 6000 shp. 
Steam is supplied at 440 pounds per square inch gauge 
and 740°F. total temperature by two Foster- Wheeler 
steam generators of unusual interest. The basis of 
design of these generators is twin ““D” type boilers, each 
fitted with an economizer and tubular air preheater, 
arranged in a single compact unit above and abaft the 
main turbines. Although the turbines themselves are 
not radical in design, their use in conjunction with 
water-tube boilers, automatically controlled auxiliaries, 
efficient feed heating, and variable capacity burners 
results in a degree of economy never before approached 
in this type of ship. 

The completion of the Finnish passenger vessel 
Bore II marks a step forward in the use of forced circu- 
lation steam generators inasmuch as she is equipped 
with two Velox boilers, the first merchant ship to depend 
entirely upon this type of boiler for all steam require- 
ments. Each of the Velox steam generators is designed 
for a continuous evaporation of 17,600 pounds per hour 
with steam conditions of 213 pounds per square inch 


gauge and a final temperature of 608°F. 4 
elox boilers offer particular advantages in the 
(Continued on page 251) 
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HOLDING WHERE IT’S HOT 


the requisite physical properties, including good 


What with temperatures ranging up to 1000°F. and 
high stresses, the bolts used in much oil refinery 
equipment have no sinecure — and the failure of a 
single bolt may cause plenty of trouble. 

That is why Chromium—Molybdenum (SAE 4140) 
steel is being more and more widely used for high 
temperature bolting on reaction chambers, pumps, etc. 

This steel meets ASTM Specifications A 193-37 T. 


At the elevated temperatures encountered it has all 


PRODUCERS OF MOLYBDENUM BRIQUETTES, 


creep strength. 

Chrome-Moly (SAE 4140) and other Molybdenum 
steels are meeting many of the special problems of 
refinery service with dependability and economy. 
These steels and their applications are described in 
our technical book, “Molybdenum in Steel”. A copy 
will be sent free on request from any interested tech- 


nical student. 


FERRO-MOLYBDENUM, AND CALCIUM MOLYBDATE 


MOLY: 
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TRANSPORTATION 
LOOKS TO THE AIR 


From rafts to the modern ocean liners the history 
of mankind has been written on the shifting pages 
of the sea. Many are the fabulous stories told of the 
sea and the days of “wooden ships and iron men.” 
However. old mariners speak of pene. A seamen as men 
of wood while the ships are of iron, and in all too many 
cases such is just the case. It used to be that seafaring 
men were noted for their bravery and courage. The sea 
was a daring adventurous calling to follow that took 
real men. But is that the case now? It is not that the 
men are any less brave, but it is that conditions are 
different from even as short a period as fifty years ago. 

Science has made tremendous strides in the field of 
transportation and navigation as it has in practically 
all others. Newer and faster ways of getting from place 
to place over the ocean have been constantly in a state 
of development. The wooden ship gave way to rickety 
ships of iron which in turn bowed to the superior liners 
of today. Particularly in the field of passenger travel 
has this been the case. Now the liners that cruise on 
the sea are giving way again to those that cruise above. 
It is true that the modern liners such as the Queen 
Mary, Normandie, and Queen Elizabeth can at present 
carry many more passengers and under more luxurious 
circumstances than can the largest airliner in the 
world. However, this period is merely a transition from 
the ultimate in the field of surface travel to what 
fifty years from now will be approaching the best in 
atmosphere flying. 

Perhaps to realize what strides airlines have made 
and just on obsolete travel on an ocean is becoming, 
it would be best to compare a few figures on the cost 
of operation and like statistics. At present it is possible 
to journey from New York City to London by air and 
do it for the same amount as a first class passage on the 
Queen Mary. Therefore the fares are approximately the 
same for similar accommodations on either. However, 
at that point comparison ceases and contrast begins. 
The airline flies the distance in approximately twenty- 
four hours. The fastest that the leashes liners can 
cover the same distance is in four days. Such saving of 
time might well be a godsend to people who wish to see 
the most of Europe in the least time. Business men 
have already found this saving to their advantage. 

In addition is the factor of comfort. Not all humans 
have the iron constitution required to permit them to 
enjoy a trip over mountainous seas, and no boat no 
matter how large it is can keep from rolling to some 
extent. On the other hand an airline passenger seldom 
has any cause for complaint regarding the comfort in 
which he completes the voyage. If the air is rough it 
is often possible to fly above the disturbance. and the 
time is coming when planes will fly so high surface 
storms will have no effect on them. At fifty thousand 
feet the only weather to effect operation of planes is a 
smooth steady wind much like ocean trade winds. This 
wind has no bumps and it is like riding on a bed of silk. 
Hence it is obvious that as far as passenger comfort is 
concerned, flying is far in advance of ees operation 
even at present. 

Thus we see that while ships have come a long way 
and have carried mankind for thousands of years, they 
are nearing the close of their most prosperous period. 
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EDITORIALS 


For sport, freight transportation, and even for passen- 
ger travel, ships will be important for some time to 
come. Yet it is evident that the future of ‘transporta- 
tion is in the air and not on the water. 


A TECH ROWING REVIVAL 


The dreams of once again rowing in the intercollegiate 
regatta at Poughkeepsie and of emulating the 1930 
varsity, the crew that led its competitors for nearly 
three miles and was the best crew that Tech ever had, 
are making rowing something really vital for the fifty 
men in the varsity and freshman crews this spring. 

Unquestionably the fact that Bob Moch, former 
Washington and Olympic coxswain, is coaching the 
varsity, and Jim Macmillan, former No. 5 man on the 
Washington and Olympic crews, is coaching the fresh- 
man, has much to do with the hope for a renaissance 
of M. I. T. rowing. To Bob Moch the regatta on the 
Hudson is the cul:nination of all the hopes for a suc- 
cessful season. This fact probably explains the out- 
standing spirit shown by the varsity and especially the 
freshmen. 

Moch and Macmillan are utilizing the Washington 
style of rowing with virtually no body swing, a hard 
drive at midstroke, and an easy, almost washing-out 
finish. [ts merits should be most apparent in the fresh- 
man crews. since the varsity was compelled to make 
an awkward change from their former style of propul- 
sion only last September. ‘ 

Tech rowing this year is at the crossroads. If nothing 
can be done with the new coaches and the new equip- 
ment, then the sport had better be relegated to the 
secondary position it has been occupying since 1930. 
The new equipment consists of two new shells from 
the factory of George Pocock at Seattle, Washington, 
as well as complete sets of oars. Some of the shells 
Tech has been using recently date back to the days of 
Bill Haines, while two others were the duraluminum 
boats built during the Valentine regime. The possi- 
bility of replacing the twenty-year-old machines with 
a tank is quite remote, both because of the excessive 
costs for installation and maintenance and because even 
this machine does not simulate actual conditions as 
they exist in a shell upon open water. The fact that 
Columbia recently installed tanks was not sufficient 
to make any decided improvement in the racing ability 
of her crews. 

Thus, the recent interest shown by both the Insti- 
tute and the Alumni in Crew has been beyond all 
reproach. Nothing of any vital importance in equip- 
ment has been denied the crew representatives of Tech. 
Where there is a decided lack of interest, however, is 
in the attitude of the undergraduate body. The rowing 
situation at Tech differs from that at Harvard. While 
at Harvard this spring there were 500 potential oars- 
men, at Tech there were but 75: while at Harvard there 
were a maximum of nine varsity shells offering com- 
petition to each other, at Tech there were only three: 
while at Harvard there were nine candidates for each 
osition. at Tech there were only three. The coaches 
ave attempted to stimulate interest in the sport by 
means of the interfraternity, dormitory, and 5:15 Club 
races. Perhaps, however, greater interest could be 
obtained by enlarging the present varsity schedule and 
also by inaugurating a competition between second and 
third boat teams between Tech and other colleges. 
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carries a full stock of Eastman and 
Graflex Cameras and Camera Equip- 
ment. Visit us for your Film 
and Developer needs. Special 
Prices to Tech Students. 
Budget Plan Available. 
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ELECTRIC SUPPLY CO. 




















428-430 MASSACHUSETTS AVENUE, CAMBRIDGE 


The Sailing Pavilion “in action”’ 





Of outstanding quality 
is produced by us daily 
for many buyers of good 
printing. Our forty years 
experience and modern 
equipment are available 
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ZENITH boats, specially designed, are sound and 
sturdy. Fittings, fastenings and stays are of 
bronze. Mahogany planking and trim throughout. 


ZENITH EXPLORER (illustrated) Auxiliary 
Keel and Centerboard Sloop. Outsold all 
other aguxilianes in 1939. Roomy cabin. with 
built-in toilet room, neatly laid out galley, 
insulated refrigerator, running water to 
enamel sink. Alb mahogany planking and 
trim; all bronze screw fastened, self- 
bailing cockpit. L.O.A. 267; L.W.L, 
217; Beam 94”; Draft 2°: Board 
down 5’; S.A. 317 sq. ft.; Headroom 
no”, 20 H.P. Arnolt Sea-Mite mo- 
tor, electrically equipped ; speed 8 






















to 9 m.p.h. > 
ZENITH CLIPPER Auxiliary Keel /A. ™~\ 
te 


and Centerboard Ocean Cruiser. Ji ine 
L. O. A. 32°; L. W. L. 24/1"; f fhe. 
Beam 106”; Headroom 6/1” ; ote 
Draft 3’ : Board down 4/6” ; T hea Be 


S.A. 464 sq. ft. Accommo- 
dates 4. to 6. $4,595 up. 
ZENITH CHALLENGER 
Day Sailer (with cuddy 
if desired) L.O.A. 20°; 
L.W.L. 19°; Beam 7; 
Draft 12”: Board down 
i; S.A. 237 ag. ft. 
ZENITH CHAMP Modified == : 
V-Bottom Centerboard eS pe Se . 
Sloop. L. O. A. 16%!; ‘ x 
Beam 6/3”; S. A. 179 sq. 
ft.; Draft. 10”; Board 
down 4/3”, 

ZENITH TOOTS Modified 
V-Bottom Centerboard — 
Sloop. All purpose boat 
L. O. A. 1416”; Beam 5/ 
7™; Draft 6”: Board 
down 3’; 8S. A. 120 sq. ft. 


ZENITH FEATHERLITE Yacht Tender. Modified round bottom, smooth- 


planked mahogany. Sizes from 7 14’ to 12’. 


Ask ABout our “Sart as You Pay” PLan 


National Marine Co., Inc. 


655 Summer Street Telephone HANcock 4047 Boston, Mass. 





WIND AND WATER 
(Continued from page 239) 


defeated Harvard and Princeton in a triangular meet. 
At first the racing was done entirely in boats borrowed 
from organized yacht clubs. This has now given way 
largely to contests in dinghies which may be owned by 
the various schools. The establishment of the Nautical 
Association at M. I. T. with its splendid fleet of standard 
design sailboats gave great impetus to the intercolle- 
giate sport. Although Tech is by no means the only 
possessor of a fleet of dinghies, the number of boats at 
the Institute is unrivalled in the collegiate field. For 
this reason the Charles River Basin has become the 
headquarters for a great many of the sailing events in 
which a number of colleges participate. The Morss 
Bowl trophy, emblematic of intercollegiate racing 
supremacy, furnishes annual spring competition. Per- 
haps the most spectacular of all the regattas is the 
Boston Dinghy Club race, held every spring and fall 
on the Charles. Invitations to this contest are extended 
to every college in the country which is known to have 
a club sponsoring sailing. The growth of this regatta is 
a good indication of the popularity of the sport in the 
colleges. 

The thriving Nautical Association and the interest 
displayed by the student body are tributes to the 
founders of the plan and to those who contributed so 
generously. The membership of the organization is 
equal to the total number of men engaged in all varsity 
sports at the Institute. This popularity has been due 
to the unsurpassed facilities as well as to the universal 
appeal of sailing itself. It is the firm belief of all con- 
nected with the Association that it will continue to 
grow and that it will provide even more opportunities 
in the future for relaxation with the wind and water. 
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ZENITH CLASS BOATS 


$1,925 





HIGGINS American Drawing Inks 
enable you to do better work—Let the 
HIGGINS Inkettes tell you how — 


Higgins American Drawing Inks have those qualities of 
uniformity, even flow and true color which are demanded 
by professional men erie ae the world. Higgins Inks 
come in Waterproof and Soluble blacks, 17 brilliant Water- 


proof colors including White and Neutral Tint. For better 
work, buy Higgins at your College Store. Z 


BZ 


Higgins adapts 
itself perfectly to 
coarse or hair-line 
adjustment. 


Never gums nor 
clogs the pen. 


Aarne 


= < 
Free controlled J 
flow gives uni- 
formly clean, 
sharp lines. 3 
> 


CHAS. M. HIGGINS & CO., INC. 
271 NINTH STREET, BROOKLYN, XW. Y. 
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The Lawley 110 


Finest of Racing Day Sailers 
$524 WITH RACING SAILS Ps 
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Come down to the plant 


or see Eric Olson at the 4 
Sailing Pavilion. 
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| DUFF SPRING CO. 


SPRINGS 
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SIMPLEX WIRE & CABLE @ 


79 Sidney St., Cambridge, Mass. 






Complete Brake Service 
Axles and Frames Straightened 
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YACHT DESIGN 
(Continued from page 242) 


G=chain girth at 55 per cent of L.W.L. aft of In 1933, the International Girth Rule was again 
forward W.L. changed to the formula reading as follows: 

d= difference between skin girth and chain girth ye 
at above 55 per cent section. Rating ee S.A.—F 


F= freeboard = twice the freeboard at girth sta- 2.37 
tion plus once the freebaard at bow waterline 
ending plus once the freeboard at stern 
ending, the whole sum divided by 4. 

Note that in above formula beam is still taxed. 
In 1920 the International Girth Rule formula was 
again changed to read: 


The chief differences between this rule and that of 1920 
are in methods of measuring girths, forward and aft 
and at the 55 per cent section. 

The F remains as a minus quantity in the numera- 
tor, thus continuing to invite a type of boat with 
abnormally high freeboard. 


Ratine = +4 G+2d+VS.4.—F Perhaps the “reductio ad absurdum” of measure- 
— 9c i ~ 4_¢ 
2.9 ment to date is that used by the Cruising Club of 
The chief differences be- America for its long distance 
tween the girth rule of 1906 “‘Genesta.”” A ninety tonner under the “1730 Rule.” races. It reads as follows: 
and 1920 were as follows: in America’s Cup challenger of 1885 Ratine = 0.95 
2 y ¢ =v. 
the — rule the — L (LLB+£D+P+S4F— 
was taken on a watertine I1+A+C) 


(Propeller Factor) (R) 


Neither space nor time in 
this article permits an ex- 
planation of these several 
factors. Suffice it to state 
that every factor with its 


class rating above the L. 
W.L. plane and the bow and 
stern girth stations for ad- 
ditions were taken at the 
fore and aft intersection of 







plane 1.5 per cent of the 





the 1.5 per cent plane. 







Also, the factor B was | Te see: ; multitudinous “‘must do 
dropped from the 1920 : this” and “can’t do that’s” 
formula. (Continued on page 250) 
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. . . could be built 5 times over with 
the fittings Grinnell has produced! 


Indisputable evidence of Grinnell’s 
leadership in the field of piping is the vast 
number of fittings produced by this com- 
pany in the past sixty years. It totals over 
300,000,000 ... enough to join standard 
lengths of pipe into five continuous pipe- 
lines to the moon! 

Beyond numerical impressiveness, this 
figure has far broader significance. It 
typifies the experience in design and 
production that stands behind all of 
Grinnell’s services-built-on-piping. 

Among the products which have made 
Grinnell the leading name “whenever 


piping is involved”, are: automatic 
sprinkler fire protection systems, pre- 
fabricated piping, Thermolier unit heat- 
ers and Amco industrial humidifiers. For 
detailed information regarding any of 
these services, write to Grinnell Co., 
Inc., Executive Offices, Providence, R. I. 


Grinnell Company, Inc. * Grinnell Company of the 
Pacific * Grinnell Company of Canada, Lid. * General 
Fire Extinguisher Company * American Moistening 
Company * Columbia. Malleable Castings Corporation 
© The Ontario Malleable Iron Company, Lid. 


GRINNELL 


WHENEVER PIPING 1S INVOLVED 


Thermolier Unit Heaters Automatic Sprinklers Pipe Hangers Prefabricated Piping Amco Industrial Humidifiers 
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| Complete Stock of 
| Radio Parts and Electronie 
| Equipment 

| Is now carried by our new Parts Department 


Delivery Service to M.I. T. 


THE EASTERN COMPANY 
620 MEMORIAL DRIVE 
| CAMBRIDGE, MASS. 


Opposite M.I. T. Boat House 


Teeh Students 
| Get Special Rates 
at the 


| UNIVERSITY LETTER SERVICE 


| 580 Massachusetts Avenue 
i | Trowbridge 7856 


s purely empirical, in no sense based upon any scientific 
warrant —a strange conglomeration of commercial 
ideas joined together in patchwork quilt fashion. The 
‘ result to date is a stubby ended, wide and heavy boat, 





Tech dinghies, seen here —— at play, were built from designs 
Professor Owen 
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@ Overlooking Charles River Basin and Parkway 
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e Attractive rates to M. I. T. Students by day 
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YACHT DESIGN 
(Continued from page 248) 


of rather obsolete type but expensive to build and 
maintain. 

In addition to the formula method of measuring and 
rating yachts, since 1895, types of racing yachts have 
been built to certain figure limits, arbitrarily fixed. 
Such classes are known as “restricted classes.”” For 
example: the 21 foot Knockabout class of Marblehead, 
the Lake Yacht Racing Association restricted classes of 
from 20 teet L.W.L. to 45 feet L.W.L. of 1902, the 
celebrated 18 foot class of Massachusetts Bay and 
many others. 

As an example of “‘restricted class” using Sail Area 
for classification purposes we have the noted 30 square 
meter (sail area) or “Scharenkreutzer” class, originating 
in Scandinavia about 1925. This class has since spread 
to the United States where it now attracts considerable 
interest in Massachusetts waters. The restrictions for 
this class are voluminous and elaborate. The net result 
is a narrow boat of moderate displacement, with 
abnormal length and ridiculously small measured sail 
spread. 

In closing, it may be observed that yacht measure- 
ment experience has taught that, whether yachts be 
classified by formula, by restrictions, or by a single 
fixed dimension such as overall length, load waterline 
length, or by sail area, all must be surrounded and 
protected by many restrictions, limits and penalties, 
else a most undesirable freak is produced. 

Again — how big is a boat? 
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SHIP PROPULSION 
(Continued from page 243) 


present case. The Bore IJ makes approximately 240 
voyages annually between Abé and Stockholm, the 
crossing taking about ten hours. Between every two 
trips the vessel remains fourteen hours in port, during 
which time the Velox generators can be shut down, 
whereas ordinary cylindrical boilers would have to be 
kept under steam. This alone results in a large fuel 
saving. Furthermore, in normal service, the boiler 
efficiency of the Velox generator is claimed to be 90 to 
92 per cent against the 88 per cent for the Red Jacket 
and the 75 to 80 per cent of the old time Scotch boiler. 
Some idea of the small size of the steam generators on 
the Bore II may be obtained when it is stated that they 
were lowered into the ship through the apertures made 
for the stack. 

One of the most interesting reciprocating engine 
developments of recent years is the 2 nd steam 
engine, the first of which has been installed in the Dutch 
passenger and cargo ship Batavier III. The engine is of 
the compound type, having one HP and two LP cylin- 
ders, taking steam at 240 pounds per square inch gauge 
and 590°F while developing 3000 HP at 125 rpm. 
Steam distribution is effected by poppet valves which, 
being operated by hydraulic pressure, may be placed 
in the most convenient positions as regards thermal 
efficiency and space requirements. It is possible to 
place the inlet and exhaust valves diametrically oppo- 
site each other and in a line parallel to the axis of the 
engine. The cylinders may, therefore, be placed close 
together owing to the absence of slide-valves and the 
attendant gearing, resulting in a shorter and lighter 
engine. 

The high-pressure turbine machinery which is to 
be fitted in one of the C-3 passenger-cargo vessels 
ordered for the Maritime Commission is a complete 
breakaway from accepted ideas for this type of vessel. 
According to recent reports the working pressure in 
this case is 1400 pounds per square inch with a tempera- 
ture of 950°F. It is not rash to predict that the mari- 
time industry is eagerly awaiting the debut of this 
vessel. 

For a considerable time there has, perhaps, been an 
inclination to regard the marine Diesel engine as having 
reached a fairly final stage of development; if finality 
can be contemplated in such a competitive business as 
marine engineering. In the past year or two, however, 
keen observers will have noticed a tendency — perhaps 
not sufficiently pronounced to merit a great deal of 
attention but nevertheless quite definite — for many 
shipowners to display a lessening interest in the double- 
acting Diesel engine with a corresponding increase in 

opularity of the single-acting two-stroke cycle type. 
‘o doubt this is, in a measure, accounted for by the 
increased importance of indirect Diesel drive as exem- 
plified by the geared installation and the newer alter- 
nating-current Diesel-electric drive. At the same time, 
the single-acting engine is now being adopted in a 
number of cases where a few years ago the double-acting 
two-stroke type would have been considered the logical 
choice. 

Indicative of this trend are the six cargo motor- 
ships of the C-2 class built by the Sun Shipbuilding and 
Drydock Co. for the Maritime Commission, the first of 
which, the M/V Donald McKay, was completed early 
last summer. The main drive for each of these vessels 
is a single, vertical, direct-connected, four cylinder, 
two-cycle, opposed piston, Sun-Doxford Diesel engine 
rated at 6000 bhp when turning 92 rpm. The per- 
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PROGRESS 
Is Our Watchword 


@ New machines and new alloys create new 
screw-threading production methods. G.T.D. 
Greenfield research engineers are constantly 
working to improve the efficiency and quality 
of our taps and dies. Only through continuous 
testing of tools, metals and materials can we 
expect to meet industry’s exacting require- 
ments, 

For over 75 years Progress has been our 
Watchword. That’s one reason why G.T.D. 
Greenfield is, today, the world’s largest manu- 
facturer of screw-threading tools — why our 
trade mark is a guarantee of quality. 


GREENFIELD TAP & DIE CORPORATION 


GREENFIELD, MASS. 












WHY DO COMPANIES ADVERTISE 
IN COLLEGE TECHNICAL MAGAZINES ? 


What benefits are derived from soliciting 
engineering students who as yet have nothing 
to do with business? The answer is that they 
are soliciting good will which will pay divi- 
dends in the future. You and I are the ones 
that in the years to come will be dealing with 
these companies. We are the purchasing 
agents who will be buying their goods, or 
we may be selling goods to them; in any 
event it is then that their present invest- 
ment in advertising with the college maga- 
zines will pay dividends. For through their 
continued advertising we have a knowledge 
of their functions, of their personnel, and of 
the services they perform to the people of 
the world. All of this background of these 
companies will not be forgotten by the 
students who are the important men of 
tomorrow. 
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The M/S *“‘Mormacpenn” 


Marine Engineering and Shipping Revieu 


formance of these ships has been more than satisfactory. 
On trials off Cape May, New Jersey, the Donald McKay 
is reported to have made speeds of almost seventeen 
knots while maintaining a normal fuel consumption 
rate of .41 pound oil/shp/hr. 

To a certain extent, the trend toward the adoption 
of the single-acting Diesel engine has been accompanied 
by the rise in popularity of the triple-screw motorship, 
a ship type that was comparatively unknown until a 
year or two ago. Contrary to consensus, the propulsive 
coefficient of the triple-screw arrangement need not be 
low and can, at times, be as good as that of a well 
er quadruple-screw layout. 

he Dutch are primarily responsible for this techni- 
cal development; a notable example being the Nether- 
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lands Steamship Co.’s M/S Oranje, the highest powered, 
fastest mercantile motorship afloat. his fine ship, 
built expressly for the Netherlands-East Indies trade, 
is powered by three direct-connected, Swiss built, single- 
acting Sulzer engines each with an output of 12,500 bhp 
at 145 rpm, resulting in a maximum speed of 26.3 knots 
being attained on trial. Use is made of the exhaust 
gases emanating from the engines in three waste heat 
boilers having a capacity in excess of ten tons of steam 
per hour at 50 pounds pressure — sufficient to evaporate 
enough sea water to meet the vessel’s fresh water 
requirements. There is little doubt but that the Oranje 
is in many respects the outstanding ship of the year. 
From the engineering standpoint, she is a remarkable 
example of the amount of Diesel power that can be 
installed in a ship using direct connected single-acting 
engines. This suggests interesting possibilities of 
increased power when geared drive or Diesel-electric 
propulsion is employed. 
he steady increase in the number of indirect drive 
installations has been one of the marked marine Diesel 
tendencies of recent years. The main reason for the use 
of the geared Diesel engine design is the same as that for 
the geared turbine; a smaller and lighter high-speed 
rime mover can be used and the speed reduction, in 
sas: the propeller speed low, results in good pro- 
peller efficiency. The employment of the hydraulic 
coupling in a geared Diesel installation is perhaps a 
natural line of development following the earlier use 
that was made of this type of coupling in some turbine 
driven ships. The advantages of the hydraulic coupling 
in respect to freedom from torsional vibration difficulties 
in the gearing system, protection of the gear teeth, and 
the ability to use high speed engines while maintaining 
good propeller efficiencies are all too well known to call 
for further comment. 

The couplings to be installed in the four C-2 motor- 
ships being built by the Tampa Shipbuilding and 
Engineering Co. for the Maritime Commission in con- 
nection with Nordberg Diesel engines and Falk reduc- 
tion gears are of this type. Here the main propelling 
unit consists of two nine-cylinder, single-acting, direct- 
reversing, crosshead type Diesel engines connected to 
the propeller shaft by means of hydraulic couplings and 
ira reduction gears. The couplings consist of two 
rotors, a primary and a secondary; the former being 
bolted to the engine crankshaft flange while the latter 
is connected to a flange of the pinion shaft. In operation, 
the radially vaned primary rotor acts as a pump impart- 
ing kinetic energy to the fluid which then drives the 
secondary as a turbine. The control of the propelling 
unit is very flexible, allowing one engine to operate alone 
by draining the hydraulic coupling of the other engine 
or providing interlocking control when both engines 
are running. 

A form of coupling that has made very satisfactory 
progress since its inception a few years ago is the electro- 
magnetic device of Swedish origin. Most of the installa- 
tions to date, in single-screw ships, |have been of |two 
engines driving one shaft. The Maritime Commission 
has, however, utilized four engines per shaft, two on 
each side of the gearing assembly in their C-3 Diesel 
ships, resulting in a compact and neat arrangement 
comparable to that of the hydraulic system. 

hen Moore-McCormack Lines dispatched their 
crack new cargo liner, the M/S Mormacpenn, to the 
East Coast of South America late in January, they 
made the maritime world sit up and take notice. In 
the first place, the Mormacpenn is described as the 
fastest cargo vessel ever built for American flag opera- 


(Continued on page 254) 
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fn intimate knowledge of the design, 

functions and application of the TIMKEN 

Fapered Roller Bearing:will be one of your most 

Bple assets when your student days are over, for 

@ TIMKEN Bearings are used in modern mechanical equip- 
nt of every kind than any other anti-friction bearing. 


By acquiring a thorough understanding of the tapered bearing 
. ~* principle and its possibilities now, you will be in position to 
~ =~ + «solve any bearing problem you may encounter in the future. 


The success of the TIMKEN Tapered Roller Bearing depends 
upon four basic elements of design. These are (1) True 
rolling motion. Timken engineers assured this by making 
all lines coincident with the tapered surfaces of rollers 

and races meet at a common point on the axis of the 
bearing. (2) Positive alignment of rollers under all loads. 
This is made possible by 2-area contact of the large 
ends of the rollers with the undercut rib of the cone 
(inner race). (3) Accurate spacing of the rollers 
around the bearing by means of the Timken one- 
piece perforated cage so that each roller carries its 
proper share of the load. (4) Ability to carry all 
loads——radial loads, thrust loads or any combina- 
tion of both, due to the fundamental principle of 
tapered construction. 


If you would like to learn more about the 
TIMKEN Bearing and its uses write for a copy 
of the Timken Reference Manual. 





THE TIMKEN ROLLER BEARING 
COMPANY, CANTON, OHIO 


TIMKEN 


TAPERED ROLLER BEARINGS 


Manufacturers of TIMKEN Tapered Roller Bearings for 
automobiles, motor trucks, railroad cars and locome- 
tives and all kinds of industrial machinery; TIMKEN 
Alloy Steels and Carbon and Alloy Seamless Tubing; 
and TIMKEN Rock Bits. 
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SHIP PROPULSION 


(Continued from page 252) 


tion; in addition, she is the first of the C-3 ships to be 
completed. 

Her propelling plant consists of four Busch-Sulzer 
Diesel engines operating through Westinghouse electric 
couplings and Falk reduction gears to the propeller 
shaft. Each unit is a two-cycle, single-acting, trunk 
piston Diesel engine. Together they are rated at 8500 
shp at 85 rpm while the overall fuel consumption is 
guaranteed not to exceed .43 pound oil/shp/hr under 
normal conditions. The Westinghouse electric couplings 
used on the Mormacpenn consist of two rotating mem- 
bers, one inside the other with an air gap in between, 
in the same manner that a generator or motor has its 
armature positioned within its field frame. Both mem- 
bers are arranged for bolting to fixed flanges — the inner 
member to that of the engine crankshaft, the outer to 
that of the gear pinion. 

This machinery is the first of its type in the United 
States. The purpose behind it is the assurance of 
dependability and flexibility in operation. With this 
equipment, the ship may be operated with any com- 
bination of the four engines; she may run on one engine 
for 25 per cent of her power or cut in as many others as 
necessary up to the full 100 per cent. In maneuvering. 
two engines may be run ahead and two astern, each 
pair being clutched in or out as desired. In this way, 
on trial, the propeller was changed from full speed 
ahead to full speed astern in approximately ten seconds, 
a very fast reversal for marine machinery. 

Recent developments of the Diesel-electric drive 
are of particular interest in view of the fact that this 
form PP gece i appeared to be losing ground a few 
years ago. The successful development of the alternat- 
ing-current form of Diesel-electric drive, however, has 
completely altered the case. By adopting the alter- 
nating-current system, a much simpler, lighter, and 
cheaper layout is obtained while the electric losses are 
lower than with the direct-current system. Experience 
with turbo-electric ships has proved the synchronous, 
salient pole, alternating-current form of machinery to 
be the most desirable for use in ship propulsion. Until 
recently, however, the problem of holding alternators in 
parallel during maneuvering in cases where there is 
more than one generator for each propelling motor has 
been insuperable. The Swiss Brown-Boveri people have 
been actively associated with the A-C electric drive and 
have contributed much to make it a practical success. 

The German Strength-Through-Joy twin-screw 
motorship Robert Ley of over 27,000 gross tons is the 
most noteworthy vessel to have machinery of this type. 
And so methods of ship ‘propulsion advance steadily. 
With the war on, this country must continue its marine 
development program. 
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There are two basic reasons for the extraordinary suc- 
cess of Budd Sleeper-Coach trains: 


First, they please the traveling public. Second, they 
pay the railroads that operate them. 

They please the public because they provide lux- 
ury travel, by day and night, at ordinary day-coach 
fares. Beautifully decorated and perfectly appointed, 
they have club cars, observation lounges, cocktail bars, 
diners. Every car is air-conditioned and insulated 
against noise. Instead of conventional berths, they are 
equipped with roomy reclining chairs—adjustable, 
deeply cushioned chairs in which the passenger enjoys 
a comfortable night’s sleep. 


BUDD METHODS SAFELY ELIMINATE DEAD WEIGHT 


“There are a dozen reasons why I like to 
travel in a Budd Sleeper-Coach train. For 
one thing, I like the washrooms because 
they’re big and well-equipped. I like the. . . 


cocktail and observation lounges. And I 
especially like those fine, soft, adjustable 
chairs in the Coaches! They’re the kind of 
easy chair to dream about... 


and dream in! What’s more, it’s swell to 
wake up in the morning, on a 22-hour trip, 
and be about $20 better off than you’d be 
if you had spent the night in a berth!” 


“Slept like a top ...and woke ‘§20 richer!” 


They pay the railroads because they attract passen- 
gers and increase revenues. Built throughout of stain- 
less steel, fabricated by Budd’s SHorwe.p* process, 
they maintain the highest safety standards known to 
railroad transportation. Truly light-weight, they effect 
important savings in operation and maintenance. 


These one-class streamliners . . . beautiful Chair 
Coaches by day and restful Sleeper Coaches at night 
. .. have become the most significant trend in modern 
railroading. A product of Budd methods, the Sleeper- 
Coach train combines luxury with economy to a de- 
gree never before available in transportation by rail. 


EDWARD G. BUDD MANUFACTURING CO., PHILADELPHIA, DETROIT 
*& Reg. U. S. Pat. Off. 



































GE Campus News 


NETWORK TELEVISION 
ENERAL ELECTRIC engineers passed another mile- 
stone on the road to large-scale telecasting when 
they recently demonstrated to the Federal Communications 
Commission the feasibility of network television. 
Until a short time ago it was not thought possible to transmit 
television farther than the horizon. Recently, however, 
General Electric put into operation its new relay station, 
picking up programs originating in New York City — 129 
miles away, more than a mile below the line of sight. The 
New York programs are then retelecast over General Elec- 
tric’s Schenectady television station W2XB to homes in the 
Schenectady-Albany-Troy area. 


FOR OUTSTANDING ACHIEVEMENT 
RADUATES from seven colleges, five of them also 
graduates of General Electric’s famous Test course, 


were among the 22 G-E employees who were given Charles A. 
Coffin Foundation Awards this year for accomplishments 
which reflected outstanding initiative, perseverance, courage, 


and foresight. 


James R. Alexander, Jr., U. N. C. ’24, received recognition 
for perfecting equipment (developed by Arthur W. Burns, 
who also received a Coffin award for his work) using an 
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electric eye’ to control temperatures in cement manufac- 
ture; Florian A. Arnold, Purdue ’25, for designing automatic 
welding machines used in making  fractional-horsepower 
motor stators; William S. Bachman, Cornell ’32, for im- 
proving tone reproduction in broadcast receivers; James E. 
Beggs, Purdue ’31, for developing a loop antenna for radio 
receivers; Eugene W. Boehne, Texas A & M ’26, and Leonard 
J. Linde, South Dakota State ’29, for developing a high-cur- 
rent circuit breaker which does not use oil as an insulating 
medium; Kenneth K. Bowman, Kansas State ’26, M. A. 
Edwards, Kansas State ’28, and Francis Mohler, V. P. I. 
26, for developing Amplidyne controls for high-powered 
motors; Adolph F. Dickerson, Texas A & M ’10, for lighting 
the Golden Gate International Exposition; and Simon H. 
Weaver, Purdue ’03, for developing a heat stabilizing treat- 


ment for steam turbine shafts. 


PHOTOGRAPHING LIGHTNING 
HOTOGRAPHING lightning is almost like trying to 
turn around and face yourself. By the time you’ve turned 

around, you’re not there any more. But while nobody has yet 
been able to look himself in the eye, General Electric scientists 
have photographed lightning and recorded the wave shape of 
lightning strokes. 

With a high-speed cathode-ray oscillograph and a high-speed 
camera installed in the tower of the Empire State Building 
in New York City, Dr. Karl B. McEachron, a former G-E 
Test man, directs the study of the characteristics of lightning. 
The lightning stroke itself “‘pulls the trigger” and puts the 
complicated mechanism into operation in one-millionth of a 
second. 

Records obtained in this way help General Electric engineers 
to build electrical equipment that laughs at lightning — 
keeps the lights on and the factories running when thunder 

storms come. 
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